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By applyin; the pulsed lisht motnod of Pohl and his coe
vorker51 to the measuremsent of electronic Hall effect in insulating
photoconductors it has been possible to avold tw space charge diffi-
culties present in previous work2'5. The electrode arrange:®ent is
shown in Figure 1. The battery VL sets up a potential gradient on
the lower surfaoce of the orystal, and thus an inhomogenious field
in the orystal which 1s, on the averazs, in the x-direction. The
upper plate 1s held at ground potential by the electrometer circuits;
the potential of the entire lower plate can be changed with the
poiontiometor, and moving the potontiometer tap rotates the elecstric
field in the orystal. The clectromster responds only to the come

ponent of charge flow which is in the y direotion.

In making a measuremont, a magnotic fiold is applied in
the s direction, tho orystal is illuminated with pulses of light a
few seconds in duratior, and the potontiomcter iz adjusted until
tho electramoter 3ives zero deflection durins i1llumination. This
moang that tho average charge flow in the orystal is in the x direc-
tion parallel to the electrodes, but the average elsctric field is
at an angle, the Hall aengle, to the electrodes. To elinminate
space charge, the batteries are turned off between each observation
of the electrometer and the crystal is 1lluminatsd with a strong
light.

The magnetic field is then reverscd and the potentiometer
is acain adjusted as before, so that the averaje charge flow 1s
again in the x diroction but the averase oloctric fiold has been
rotated throuch twice the Hall angle. Using a theorem of Shockleyb
it ocan then Le shown rigorously that (for small 6)
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wherc p is tno mobility, H tho magnetic fiold, ¢ the velocity of
1isht, 6 the lall angle, D the thiclkmnoss of the orystal, n the
number of electrons por unit volumo relcased by the licht, T the
mean electronic lifetime, and Ex the x component of electric field
in the orystal. The integrations are over ths volume of the crystal.

This method differs from the conventional one in several
ways. Pirst, it is a transient method. Second, the electric fisld
inside the crystal is rotated by external electrodes, rather than
by the electrons under study. Finally, no atteapt is made to ine
Joct or eject olectrons throush the surface of the crystal. The
method cannot be aﬁplied directly to crystals having finite dark
conductivity. It has already been applied to din:.xond.5

Dot additively colored and x-rayod larshaw llaCl crystals
have been studiod and the charge relocasod from F conters in these
orystals sives a lall voltaze polarity characteristic of eloctrons.
At 62 ¥ 2°K the mobility is 250 ¥ 50 cm?/volt sec., and at 200°K
the mobility is of the order of forty. The experimental error is
due to noise in the conducting plates, F center bleaching, tempera-
ture variations, or possidbly orystel imperfections. By violently
Quenching the crystal its mobility ocan be reduced to as low as
150 cd%/vnlt sec. at 82°k. These observations are in reasonable
agreement with both the theory of Frohlich and lott6 and the more
recent calculation of Low and Pines!. Work is under way to improve
and extend these measurements.

The help of many people in this work is cratefully
acknowledced; the author wishes particularly to thank Dr. R. J.
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